Geometry Singlet MECP Triplet C1 C2 C3 C4 C5 C6 Figure S1 . The equilibrium geometry conformation of the six proposed C1-C6 organometallic complexes for the singlet and triplet spin configurations as well as for the minimum energy crossing point (MECP) geometries of the ground state singlet and triplet energies calculated at M06/def2-TZVP level of theory.
. The singlet-triplet energy gap (in eV) for the C4 organometallic complex obtained with six different exchange-correlation functionals (M06L [1] , revM06L [2] , B3LYP* [3] , B3LYP*-D3 [3] [4] [5] , M06 [6] and MN12-SX [7] ) implemented in the ORCA program package [8, 9] and considering the Def2-TZVP basis set [10] . Geom N/A Triplet 0.000 0.000 0.000 0.000 0.000 0.000 *The MN12-SX results were obtained using the GAUSSIAN09 software package [11] . Table S2 . The characteristic ligand bond distances (in Å) between the Ni(II) central atom and the oxygen or nitrogen atoms for singlet and triplet spin configurations as well as for the minimum energy crossing point (MECP) geometries of the ground state singlet and triplet energies of the C4 metal-organic complex obtained at M06/CPCM/def2-TZVP level of theory considering two different solvents. The relative conformational energies (E conf in eV) between singlet, triplet, and MECP geometries are also given in the last column.
Solv.
Geom S2 . The geometry configuration of the complex built by the Ni(II)-diketo-pyrphyrin and two neutral mesylate groups computed for the singlet spin state at M06/def2-tzvp level of theory .   Table S3 . The fractional electron population of different fragments (Ni(II), PL -planar ligand, VL -vertical ligand), the natural electron population of the central Ni cation, as well as the natural electron population of the 3d orbitals of the central Ni cation for the C4-C6 organometallic complexes, obtained at NBO/M06/def2-TZVP level of theory.
Natural Population of the metal ion and ligand fragments
Struct. Table S4 . The orbital shapes of the Natural Difference Orbitals (NDO) obtained as the difference between the corresponding ground state and the electronic excited state densities for the five (C1, C2, C4-C6) organometallic complexes with octahedral coordination computed at TD-DFT/M06/Def2-TZVP level of theory (blue is the positive and orange means the negative densities).
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